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(54) FUNCTIONAL POLYPEPTIDE 

(57)Abstract: 

PURPOSE: To provide a new functional polypeptide having a combination of cell-adhesive activity 
and metastasis-inhibitory activity. 

CONSTITUTION: The objective functional polypeptide of formula A-(B)m-(C)n (A is polypeptide 
with sequence identical with Pro1 239-Ser1 51 5 in the cell-adhesive domain of human FN; B is 
polypeptide with sequence identical with Asn1782- Tht1870 in the heparin-bound domain of human 
FN; C is polypeptide with sequence identical with Ala1 871 — Thr1 960 in the heparin-bound domain of 
human FN; m and n are each 1 or 0, where, m+n<1). This polypeptide can be obtained by binding a 
polypeptide derived from fibronectins. Its manifestation by Escherichia coli has been confirmed. 
This polypeptide has metastasis-inhibitory activity; besides, contributing to the repair of the tissues 
at wounded sites and to maintaining homeostasis. 
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(54) i§mo>4>m mm&x v-<-fi- k 
(57) [mm 

[ mm mmmmft&ttfymmvfflimzitith^ 

Hfc* (ftl) : A-(B).-(C) n 

h\ cut, Efij^ffi?i|»-f-3t"^§fLS^y^.r^ 

h\ nu nfilXteOOlcSr^rr. film, nCOftttil 
£. 4 $EEt> IBS Lfc. 
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[ 11*111 ] TIEHR9* Utl) : 
Utl ] A- (B) . - (C) n 

F » B (4@E?"J*C0giM#*§- 2 £:flft sK U ^7"^ F . 

c mmmm&mn 3 ?m § n ft # u h\ m< 

n{±^ft^lX<i0^i&£^Tf\ fflLm, ncOfniil 

o±.t$>& ) -csisftft i k smifc-riflBafcjf u^. 

7°^K„ 

[ I**IR 2 ] If *ijf 1 IB«««lgtt*° U ^Tf- F 

[?iBJ»f»rt8BJI] 
[000 1] 

L , sets L < t i«MS8aKStt k # y fcfJTOJ^ttcO W 
[0002] 

[f£*cO&ffi] 7 4?n*9+y (JjTr\ FNii^t 

4 ) a, sm^mm^ f u -y ?y^«f-ftif y >n 

T/FVt*.x— *7 ^^SXh'J-( Annual Rev 
iew of Biochemistry ) , f 57i, 1375-4 1 3 
1(1988) ] . ^StfOFNfciHKML j£KX$£> 

T"$>ft.Ik. SWtt^iWW^-f rt'*^ J: 4?f 

Fy^y)#*2 Bf#£U 1 J5rliN**ftifie* 
0 , SS^-tc C a * yj^eSlT* ft £ 1: sWatefi-C V* 

a.;-? y y^-ir F*y -f y#\ fflMg* Y*AVb Ratals 

k%-oT#*: 0 FNWV^J yJS-^H^-f y{±««* 

F'Jv^Xk^fflSffffl^^lSf ittc^D. McOg 
ttS, WH^^-ft k#££>:h.ft. Lfctfo 

t . ibms* >r yflut t ^ < y yss-^ F*y a v mm. 

cOWHRfi £J3rc«tf U ^7°-r F a . M k fflJW? F 'J >•/ 

L . Ei^n k L T coffl^^'KBWT'i ft . 
[0003] 

[SKBjWWSHLJ: 3 kt-ftHS] *%0J#^{±#M¥2 

- 3 1 149 f FNctmmmm Fy 

-f yk , ^y y^Fy-f y#, ttfSX^U y^-^ 
7°ir F LT«r& UfcWfittjJ* 'J F £«H L , 



ikSKtaajLT^ft (WHPF3-1 2 7 742f, 
WBTl - 3 0 6 14 R2 - 1 6 5 7 2 7 

^ ij h u<nmm.<nm%: ft ±iatiHfcK u ^7°^ f 

jt^M^r ft WS*vStt k ^XcBWWSStt & £> o 

u ^7°^ f\ mi* y ^7°^ f £ ft # 

>HcB*PM»I*!19W«. £ k t J> ft . 
[0004] 

»bj!cd® 1 <nwmmm&K y ^r^- f m l . tie- 

(-ffcl ) : 
C-fKl ] A- (B) „ - (C) „ 

F , B {iffi?0^tOlS?iJ #-§- 2 T'* § *L ft * 'J F\ 
C i4ffi?lJ^C0iE^J#-^ 3 -CmZtl ft *r y F\ m , 

^mcommm^j f &n-*-rft ; k & #mk -r 

ft„ 

[0005] ffi?ijn<7)iB?ij#-t i cor 5 y®#^- 1 -2 

7 7 Jit F F NCOfflMWi Fy -< y<73 Pro 1 239 - Ser 

15 1 5 k m-nmTh o . wmammmtt 2 «b f f n 

crwiy yJS-^Fy-f >co fcn^* 2 - Thr 1 "*) tie)— IB 
^iJ-Cfc 0 . iE?iJ*^E^J#^ 3 {±H t < * y yfe^ F 
y-^yco Ala 18 " - Thr 19fi t>i:|Bl— EMT'c5ft 0 
[ 0 0 0 6 ] &tJ, *^9ffl»-iJ^T. T 5 7lttt4 
Sil^Hfi^ti:. EMBLf-^>? ( EMBL DATA B 
ANK ) «FNCDcDNA£fStRL-a# ^fLftTSyK^ 

[00 07 ] b FFN£051fE^-«iH^Vi-C{i. ^ X 
y* y>-^-/K The EMBO Journal) , H4^ s HI 
7 5 5—1 7591(1 985) tdattStlTV^ft . & 

tz , ^ co Wftt f y -f y&t^; >° u y^ F y >f y $■ 

3— Ft~ft c DNAyn— y( pLF5, pLF3. p 
LF4MpLF5 ) C-J^Ti^^SXl y-( 
Biochemistry ®2 5^, 14 9 3 6—4 94 11 
( 1 9 8 6 ) tlEMSttTV^fto *5HB#&14, P LF 
5 MJfifflS»H^>f^t=*f^&cDNABf^]Ra 

k i 0 . WfS«vStt* y KRtf* coMitTJ^ 
Srffl^L^fffailSkTt (#ifi¥l -2069 9 8-t) . 
*^Hf§-c-*Sk^ilft»f**Fy-f y»cDNAI±, 
WPHP 1-20699 8-^4»RfclBttS*fCV^fflJ«i 
FPTF7021 SrfflV ^ft Z k ^"Ct ft . PTF7021 
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fiFN<JO Pro 1 23 9 - Met 151 ? ( 2 7 97i/lSS) Sr 
^EltS^XS PTF7021 C9$!!m#?)C;fc 

col-iM FSr^A-rS.rktci'A «Jf*FX>f yeo 

cDNAt fl&CO F.X >f >-C9 c D N A £ £ k # 

& . WHPF2 - 3 1 1 4 9 Q^M\iZ$SXtfnX o iz 

pTF7021fcN C0 I -»M N^AL)t75XS Fii P TF75 
20klfr&S*U l£TxX$F4>(;: Pro 1239 - Ser 1515 - 
Met col»rjj&s :? — F § fit t ■> S . 

[ooo8]^y F .x -r yto c vn± i- 'J 7° ^ 

xn^tLtzm^m^tLxn^ . sti, 29 

kDa»6 3 8kDfcRX/CV^. Fx ^ XOpU 
StiTV^V^. -HRWfc:li»9 0rsy»*»6iK4 I 
IISSflKE?iJ£3ffl ( III- 1 2. Ill — 1 3 . III- 

14) fc, **i.fc:fK iiicsMia^ijtfo— ati-fttriffr* 1 

[0 0 0 9] Vi'jytS^K^^3-WcDN 
Aii N pLF2435*^15tait-i t S <, pLF2435ii. 

MtfipLF2. pLF3, pLF4MpLF5j5^S 
ffimZtlfzTJX 5 FT\ F NtfKVt'J y%£-£ FX -T y 
SrrJ— KfScDNA^t^li. pLF2435£>£>i£S 
&cDNAKfr*IWI»lBrcflJfflU 5' 
y^-irts^fiScDNASr, 3' tt^'y 

*#tf£j£D N A * D N A y #-Hf?3ilS t fct* , 

^-tSaSW-S i k lz± 0 . **HPF2 - 3 1 

1 4 9 8#£«fc3E»tf> IHM»aia^J^'3ffl0^^o 

fcffi^Jfc^rrs^r^ F ( h — 2 7 1 ) nmt&T? 

X S FpHD10lSrf#-S. £ k S „ 
[0010]77XS FpTF7520 MfTyXS FpHDIOI 
fcO^T(*RfBH 1 2 - 3 1 14 9 8#£*tf»fc5efcB*l 
£1ES£3*IXH4. CHV-179, C H V — 9 0 Iktf 

chv-8911 ztiZ'ti^/ * y Y-*Ay<n m 

a'Jf- Fct)5*>, III- 1 3R1S III- 1 4, III - 
1 4 , ■&& 1 1 1 - 1 3 «il FX'f y^'J ^Tf - F 
( Proles 9 - Serais) ^CS^CXf^-X^S^ 

§ . U Xji§i=r FxM ycOsK'J ^Tf- F ( H - 2 7 
1) *3-W7^5S FpHDIOlO III- 1 3«N5fc 

U N co I kB ain H ITif-ffcLT III- 14, Xi± III 
- 1 3 M>* HI- 1 4Sr3-F-rSDNAirl i r^t#l. < , 

i ix^*Bias* FX >f y# y F & 3 - F t T I vg, 

XX 9 5 FpTF7520 (#i¥2-3 1 1 4 98^) (?)N 
C0 I-B„HI^->f hfciSSiWftifcfci'J, CHV- 
17 9 &tf C H V - 9 0 & <£*l.-?;h3fc!S-$- S T^X. 5 F 
PCHV179 S.t^pCHV90^#^^So &Wt\ CHV - 1 7 

X\ iii-14*3- Ft^nm?tS i k fc J; 



•9, CHV-89£rfSJS-f£T5X$ FpCHV89£#S <I 

[ooin miaT^xs Htfett-sasiifaittt, n co 

4ix&„ 'Jy^-rotili 1> 
cDT'<i&-v^\ £^k &*uarWti«plWqSEilw#ffifc:i 
D . ^ t ^*-f--g» i k S . 4 tz , SOX^- 

i^&^iairai^)mif<iofc«>fl»AT* - fc «> s . 

[0012] ffi^M^ieM#^-4 COT S yKffi?iJ£3- 
F-f" S 7° 5 X 5 FpCHV89, 5 <r>T S X 

KI^iJ*3-Ff -g>7°5X5 F P CHV179 , WM^<T>W3\ 
#■§■6 tOT 5 yH2?iJ^3-Htl.77X* FpCHV90* 
aaHilf, ABiliitcWAL. MS=5r*#TW§* 
-TS i k i 0 . SW^7f F* s AM*^t#»sa 
S . 5BKf55H2K{4^ A X 7n 7f^ xx'^'fflv ^ hti 
h. W&it^MWcOikmftfy^fMiSD S-#VT 

xy^rs H««at»T4MBLfc», *»^°x-x*- 

Fn-fe;Pn-xffit;#LffiS„ FNc9iI«f FX^fy 
tfflM-it/^n- r>vm¥ ( FN - l 0 , Sffi 
it) . .&l/FN<7)^UXFX-f ySrfg^f S^enxn 
— ( I ST— lXliIST-2, ■ 57' 

a) #*ffl^T^aisii§^>F^gwco^y^xf-F 
no* mMttmwzL-rvxmcotmiztmi-. m 

»WM*Lt±i»*»i. AvfSrStfff*, DEAE^ 

(^a'ij y-7^'o-xii7)77 -(-f -f 7 o7 1 J'ff 
■5 . J3Lhtf5JWf K «t 0 , BW<W U^r-f - F *»S-TS 

[0013] # ^ft^y^T^-Fti. BHK^NRK 

^7f^ ( Ruoslahti ) t><rxH ; & [X V >y X' Ay 
JUy-fj^Ui?— ( Methodsin Enzymology ) , ^8 2 

S803-831K1981) ] izmtxfto* 
-tfthh. hLfcft. BSAT'X'n-y^xX 

UfcV>f XOX-fX-TP— FlC, BHKXIiNRKI 

Ltzm, ^.mMmmimwLtzm, x^vymMt 
x . wmLfzmMcDM^mmmTizm^&z. t 

F -V^!J y F 3^ — ( Toyopearl. SV-) 
ACim*©*$*s NaC 1 «ifi«^*±#§-tfT?§ 

7J**-f"-k^'T^I»o 

[0014] JSLLeoWjetci 0 . *SMB«»K U^7°f - F 
liBHK^N R KMKfcW ^BBffBiStttSrr 

kftC CHV- 17 9, CHV-8 9t«n^V'i 
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y >\,zn lx fc5ai>«*H£**rr £ t 5&jfEBa$n«. . 
[0015] ^mco^v^-Ti-vimmt Lxmm-t 

^ *7 A * if<a*HHttH: iftfflUfl § ti h . 
[0016] ^ffl^*^liJffl!fiKJ4*a*Bill, #B 
iSffffi. ?7lo— x. -fy^-i — ;k ?y-l — /K 5 

f - y ^ 'J rj — /uft fco^ y n — JUl 4 2> 
-f 1 — /K — /K y?\ — X, i/jL— ?vi 

n^ffl. w*.«rafflfek, /k^ii, « 

* ^ fc «> t * * . JKM4»fcfe (t * *m&# v ^ 

r^-KO-irSJiMM^J; O^SrS* 1 . Stt 0 .1-10 

o as%*f 4 l < *i i - 9 8 mm%Th & . witraaf 

»1^CI1 1^0. 1 — 3 0«i%. »4t<i41 
- 1 0 £M%<73W3tefc»-£-&tf 1 5 tc-T £ £ t t 

»ffl(4-»fc5~l 0011%. »4t<{±2 5~ 
[0017] a^Mii. *ttf*fpfr, *W, ffiR, j^SE 

t'l — 1 OOmg/kg/0, gPt4t5-5 0 0m 

g/k g/BT*&„ 

[0018] ^BJCO^U^Tf-KiiB 1 6^77-7 
i>OT\ B#>\ W#>. AJH#>. ?L;#>. UiBWf 

[0019] J2LhlMfc:iffiBLfe*tc» jfflS^l^aw 

. mm&mm# u ^rir f £s« «t < new « ~ t 

[0020] 

[mswi] jar, xwnzmtmizz'omzMfamizm 



[0021] mwm i 

y-f- f t cnm& mcomm 

KllS^StBt'ftl.. Escherichia coli HB 101/pHD 
101 (FERM BP-2 2 6 4 ) i DISK Lvt^^'J 
y^W^fy£3-W75XS HpHDIOI (WHPF 
2-3 1 1 498^) Sr^ii*BW3 1 3(C2»AL. ^ 
7 r-> ; M13K07Sr!S^$'1tT d U^-^tf— *M 

DNA^KsiMt^. ztii^yyis—hkL. N co i|g 
MS^I &#trKWfW)SJ!l»f - 6 X'mt-£f& dnazt 
T4DNAOTj<7- tftftsfflS-tt", 

Lfc . nt>tifz2 mm dnaj dnau a — 1» t • 

HHftfl: t . »±M^7C^aBMH7l-l8mutS1*tC»A LT , 

LN C0 I T-tUlfTLT^Vl-mM^WC-^O . 2 7kb<7VS> 

A'ljyfe^H^-f >-(50 III- 1 3<7)N3fcS ( Asn" 82 ) 
L III-l 20>C*tf ( Glutei )Srn-H-rSidM 

VK. SfiJt) tffll^fc. FSr . N co I fc 

B a .HI "Cffi-fl:LTy/I'*$6Mtt*fiV\ *^0 . 5 4kb 
W^VHSr^V^^ttJUL/io —73. Escherichia coli 
JM 109/pTF 7021 (FERM BP-1941)j; , 0tir 
a»i«i*77X$ FpTF 702lSrllSt. JfcWCKT 
5X5 FtN C0 Hf-f FSr#AL?t« N co I F<7)# 
Ai±#ffl¥2 - 3 1 1 4 9 8-94HB(clSttW J: 3 IE 
W&f»WflW% 7 T'^-f-* U zfjt 9 VJt^r F L . 
HrTffiS A-^yKSrfflV^TtrV\ T^XSFpTF 7520^ 

fifieO. 5 4kbtODNAl(fn-SrN C o I t B arl H I 
TiW-fti LitpTF 7520h T 4 D N A U ij— fe*t'^$S Lfc 
ft. AI1HB1 0 1 fc*ALfc. fffe^^OTgm* 

7°5XSF5rttffit. Nco It. B„HI-CJH-fIS 
t^t^t. 0. 54kbO^>F^^-^-g.r5X5 FS- 
SlRL^o ;«777iK^ pCHV179t#^L^o pCHV 
179ti. H-2 7 1C7) III- 1 2£^yfcb£/^y 

F j< A V # U ^<7°f - F t »fS* F ^ A V at U ^Tf- 
F ( Pro 1 2 39 - Ser 1515 WXtt— y^^-ftLX^ 

& Ltzm&?y^7'g.*3mth 7?x 5 kt&s <i 

D N AWJSXE^iJ^/f t J: -5TiilSL3t „ pCHV179^ 
lALf^HHB 10 12: Escherichia coli HB 1 

oi/ p chvi79 i:^. ^Lxx.mmm&mx.m 

StISBFSDSffcWiEtfc CMXSfflSffil 2183^(F 
ERM P- 1 2 1 8 3 ) ] . 

[00 22] |s|TO;LT. N co I -f -f F^-^tfia^O 

s^n#f - 8 x-m.-t^mmAT9 a v-st^v . p hdioi 

t3E^»A*tfV\ III -1 3 so C AS ( Thr"7o )fc 
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III- 1 4«N« ( Ala 18 ? 1 )§r3— Vt&W&Wm 
(CN C0 I-<M N^fAU77XS F£f#*:. iix£N 
co I i: B atl H I T'M-ft LXffi 0 . 2 7kb^S> YZW *) 
tHU p1F7520c7)N C0 I-B a ,HIt^ F^ffMLT. 

^iihb i o i c»ALt. n^titzmMmmm- 

7^X$F£»ffiU N co I t B am H ITimtL^ 
k#0. 2 7kbcOA>H-^^-i.ST5XS FSrilfA 1 / 
i^OT^XS FSrpCHV 90 k#^L£, pCHV 90 (i. H 
-2 7 1^0 II I — 1 2 k 1 1 1 — 1 3£X£:l-fz^^)y 

steitr F y- A ytf y A^f- F £ Mi* F * 4 y# 'J 

WtJ: OffifgLfc. pCHV 90 J^AL-t^MlHB 1 0 
1 ^Escherichia coli HB 1 0 1 /pCHV 90 bfifeL 

[ 0 0 2 3 ] ifcWC, pCHV179j&»£>. III-14£r7— 

in- 1 3oc*s^a-F^-ssMtfflffle^ia^j 

Lxh^rn F yjaT^E3»JfcffiM«2:I2?y k jWBS 
*S^r LteS&WbtoEffltt 9 T"*-T 3 o t&mcoJr 0 

778cT"fflffli#l£^ L , DNA'J tf-CBBR 
^MMBMH71-18mutS2r?E5«Kmt. ft(9ftfc75XSH 
£N C0 I tB a ,H IX-m-itLX. 0. 2 7kb<7)UT£r2r£ 

LX&btvfcyjXS FJ£H-2 7 lO III- 1 2 k I 
II- 1 4*^t^>'>° , J>'*S-^F^^ y^'J^T^F 

■ HB 1 0 1CSAU, »6*lfcJWWafttt£ Esche 
richia coli HB 1 0 1 /pCHV89 k . SSltll 

12182^(FERM P-12182) ]. 
[0024] HMSM2 

CHV-89, CHV-90. Sy'CHV-1 7 9<DA 

pCHV89£2£AL£ Escherichia coli HB 1 0 1 /pCHV 
89 ( F E RM P- 1 2 1 8 2 ) £ 5 Ojug/mWTy 
t°y>J y^^-tf 5mlcr)L-7 nX^iitfSaL, 3 7 
■C. l&jgko*g*L3t. £*1.*5 0 0mH7>m&bliZ& 

fc. &fc*MHte±9lfcttU liM E D TA N 5mM 
^M7hx^y-;K 3^M P -7Sy77i-/l 
^i^y^l*^ >V7)V^=?4 F£#tf2 OmMF'JXtSK 
A' 7 7r- ( pH 8. 0) fcSgSL*:,, ■liiSrj&gT&M 
ILfttt, *t^«tffoT2 5mlCD_tilf<S:t#;t, ±jf 
^DEAE-N3^-/1 6 5 0M ( 1 5ml ) ^7?7vU 



777ASr2 0mMF i ;x^^S'/7r- ( p 
H 8. 0) TgfeMH*, A' 7 7 T -tf<7)NaC 1 

9*ttHS*ufcBWB#£Jfc«>, 2 0mMFUXJSK^'-y7 
r-( P H8. 0) TT«'ftLfcfitff«er9^ (FN-10 
SH^3*t*7rn-^4B > 1 0ml ) ici^*§-tir, 

i^fcO. 1M NaC 1 Sr-^-tflWJ^^^ 7t- , 2 OmMp 
KTy^-^AcoHIic^L^f*. 4 OiMpKTgWH 
#£}§iti ^■CO+'CS D S -PAGEtf-OA> 

HHi4i***ft-C, IKS. WSSSiLfc. ^coi. 
OIZLX5 0 0ml^tg#Wk^j|$5mg<7)CHV-8 9 

zc)CHV - 8.9C0— miy"or-A y^—yy 

ir- (4 7 7 A/1 2 OA, T7°7-f h'A'-f^yXfA 

[00 2 5 ] H«0MGrffitC «fc v » PCHV179 £#AUfc E 
Escherichia coli HB 1 0 1 /pCHV179 (FERM P 
-12 18 3) £r*g*U 5 0 Omlcr>i&mWfcfyt>. ft) 
5mg<7)CHV- 1 7 9 Sr=rf7t 0 ttz. pCHV90£»At/c 

Escherichia coli HB 1 0 1 /pCHV90cD 5 0 Omlt$|t 
fS*^$t)4EgC0CHV-9 0 Srf#^o CHV-179, 

chv-9 otoN^srsy®. c^sts _L 
IE t mmcojjmx-zti^iims, l tz . 

[00 26] Hj5fePJ3 

ifrianMM 2 •?»4>*ut#jK' u f ^ffl v ^xmmm 
mim. yn&iSG&xf'w u y*s^ F^-f >t 

<i ym5f^ ^77 a c ^ y 7 x y 

xyif^f €a^- „ S82t, IS8 0 3— 8 311(1 
981)) tHitTWieLfc. pbs 
( 'J y^w-ft^a^feK) ^(c^l. 9 6^? 

j.'v— F LT» 1*^*7°!^- b±fc«3»S*fe (50j« 

l/^x^) 0 3%BSA (^iLMT^ysy) 

P B S^ffiS- 1 0 0 u 1 /^xyl-Jni. . 3 7 °C. 1 
A y^y.^—YLXyv—Y'ky'uy^Ltz, PBST 
71/-1J», (b^tft^yal Dulbecoo' 
s) A - (DM EM) IC5X10 5 « 

(BHK-21) J100//1 /^X^^L. 3 7 
°C, l«Wy^^-Mfc. ^joffifflt^BHK- 

2 l mmii . <S^«# L^^^ffifttg^f*, F U ri-y 
MH(37°C, 5t>) LfciO^ffll*. PBSt'71/ 

- f saHw*, 3 u >«fflrwmfi* r^- f± 
tens ufc . pawBTTB hk-21 mmntomzmm 

L , #SWra^\ n — F N wffiitKtetj (t * 

*z) 5 o % t ^um^rn^ ( e d 50 ) afciin 



(6) 



7 1 2 9 1 



[oo27]^y ym^VL^mM^xrcoi oizv 

sfc. 2 0jM'jyl^' 7 7T- ( pH 7. 0) t^FWfkL 
fcAFVtyy- h3.A°— ;k6 5 0M<59;#5A (1.5 
ml ) rt<y 7 T~*CDN a C 1 gpg 

[0028] ^uyte^H^^ytwtat/^n- 
-PAGEtMt. iiiHS^^^oy^- (If 

( l%BSA£-irtrPBS) ~C%!M.Lfzik. FN»V! 

y>*^i*-*-f>'*Mt«*>'?n-+/H5ttt ( i s 

T - 1 &.?>*- 2 , -tr 7 ■ =y ) Sr-^-tf 7"t? >y 3p > :7*M 
£ *n BfRIM a^- f L , 50mM NaClM 



0. 05% NP-4 0Sr#tfl OmMMTX • HC 1 )^ 

7 7r- ( ph 7. 5) X'^yy^v^w^, icnp 

Aft ) £ #tf 7"'n «y df v ^ £ *?> 1 a#RH -f v ^ a ^- h 
U l^fc^y^yfcift^Lfc. 4-?nn-l-t 
yb-JlRt/U 2 0 2 £-#tf5 0mM NaCl-bU^. 

■ hc i ( P H7. 5) m&iz* yyyy&mtx. yy 
y°5> y\zy'u -y^r^y tcfz^ > V £ tfz . 

[oo29] £Lhwi o tzLxm^titzMmmttmi 

tttt. «f§B I F2 - 3 1 1 4 9 8^fBiem^C 

277 -Met-H 271 tm^z. 

[0030] 
C*l] 



IS p 



( ED^, nM) 



(JSaifi«K, mM) 



IST-1 IST-2 



C 277 -Met-H 271 


176 


300 






CHV-179 


176 


300 






CHV-90 


176 


150 






CHV-89 


176 


300 


If 





[003 1 ] HSSM4 
( 1 ) ^>!&flf«l^ffl 

C57B1/6 -7>7X ( 1P5E) CCB16-BL6 ^77--7| 
3 X 1 O 4 {It^HJCD^y^T-f I'lOOO/zg^S 
JUfcftfc&A-f h ( W t # U ^7* FJPBS tfrCS^ 
U ZCDO. 0 5 m 1 . ffl&bLtXJS 

m 2 



-vnM&w^wau mmk-i-*. y?y-- 

[0032] 
C*2] 









f±^f±SD 




HB 




45 + 7 


CHV- 


8 9 


1 0 0 0 


12 + 9 


CHV- 


9 0 


1 0 0 0 


11 + 5 


CHV- 


17 9 


10 0 0 


4 + 3 



[0033] JkLhtf) i 3 fc. afcWHtfW? 'J ^7°^ Hfft# 
[0034] ( 2 ) UttSttfStHfc 

C57BL/6 7WCCHV-8 9, CHV-90, CHV 
- 1 7 9£*ft^*iWJRft&^L>t. lOOmg/kg 

[0 0 3 5] HflSM5 



[00 36 ] Kfipj 1 

CHV-89 3 OgP(C*fUPB S£jQ;t, -£MlZ2 0 

; *>r rivmz t *) wtmm u 1;^ tmzwx >j ^7 



(7) 



7 12 9 1 



[0 0 3 7] 

CHV-90 3 OSBt^TLPB s^Ja^. M^2 0 
0 0*fcLT£jh.&*jBfiL S'J*T7^^GS^ 

-fr^ffl^Ti^w^ii-r^. :^i2g^iomi^ 
a^t/W;^ D8BB8HKU 1A^7/W:i^^7 
f P30mg &*tr«BHflBS^JWS»fc . 
[0 0 38] SOTM3 

CHV-1 79 30SEt^tPBS$rJlIi. ^i£2 
OOOSEi: tTi*i***H*. 5U^T7>f/^GS 

[0039] M#IM4 

CHV-8 9 5 03, ?Wf6 0 0gE. BUrfe/PO— * 

3 3 Ogp&Vt Fn^y7nt7R;l/n^X2 0gp£J: 
JfltvcffiKU K^LTl 6 — eo^yS^^fflfcA* 
[0040] fiffllffls 

CHV-90 5 0g|5. ?LH6 0 0§|5. l^t/^n^X 
3 3 OgK&tA: Fn^y7nt7l/^n-X2 0§R2r ± 

Pro Thr Asp Leu Arg Phe Thr 

1 5 
Val Thr Trp Ala Pro Pro Pro 

20 

Val Arg Tyr Ser Pro Val Lys 
35 

Ser He Ser Pro Ser Asp Asn 
50 

Pro Gly Thr Glu Tyr Val Val 
65 

His Glu Ser Thr Pro Leu Arg 

80 

Ser Pro Thr Gly He Asp Phe 
95 

Thr Val His Trp He Ala Pro 
110 

He Arg His His Pro Glu His 

125 

Arg Val Pro His Ser Arg Asn 
140 

Pro Gly Thr Glu Tyr Val Val 
155 

Glu Glu Ser Pro Leu Leu He 
170 

Val Pro Arg Asp Leu Glu Val 
185 



[0041] WMM6 

CHV- 1 7 9 5 03, ?L*f 6 0 03, ^tHr^U- 
X33 Ogff&tft Fn^y7nt°;l/^;l/n-^2 03% 

[0042] 

[ »ag^»a ] *$SJiK i 0 F N n° y y H ^ 4 



w$m^ : 1 

SffleoMZ ■ 278 
ftOR : 1 *H 



Asn He Gly Pro 
10 

Ser He Asp Leu 

25 

Asn Glu Glu Asp 
40 

Ala Val Val Leu 

55 

Ser Val Ser Ser 
70 

Gly Arg Gin Lys 
85 

Ser Asp He Thr 
100 

Arg Ala Thr He 
115 

Phe Ser Gly Arg 
130 

Ser He Thr Leu 
145 

Ser He Val Ala 
160 

Gly Gin Gin Ser 
175 

Val Ala Ala Thr 
190 



Asp Thr 
Thr Asn 
Val Ala 
Thr Asn 
Val Tyr 
Thr Gly 
Ala Asn 
Thr Gly 
Pro Arg 
Thr Asn 
Leu Asn 
Thr Val 
Pro Thr 



Met Arg 
15 

Phe Leu 
30 

Glu Leu 
45 

Leu Leu 

60 

Glu Gin 

75 

Leu Asp 
90 

Ser Phe 

105 
Tyr Arg 

120 
Glu Asp 

135 
Leu Thr 

150 
Gly Arg 

165 
Ser Asp 

180 
Ser Leu 

195 



(8) 



7 12 9 1 



Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 

260 265 270 
Thr Glu He Asp Lys Pro Ser Met 

275 

mmm^r 2 b #u : mm 

Asn Val Ser Pro Pro Arg Arg Ala Arg Val Thr Asp Ala Thr Glu 

15 10 15 
Thr Thr He Thr He Ser Trp Arg Thr Lys Thr Glu Thr He Thr 

20 25 30 
Gly Phe Gin Val Asp Ala Val Pro Ala Asn Gly Gin Thr Pro He 

35 40 45 
Gin Arg Thr He Lys Pro Asp Val Arg Ser Tyr Thr He Thr Gly 

50 55 60 
Leu Gin Pro Gly Thr Asp Tyr Lys He Tyr Leu Tyr Thr Leu Asn 

65 70 75 
Asp Asn Ala Arg Ser Ser Pro Val Val He Asp Ala Ser Thr 

80 85 

WSm^r : 3 h V- : BM£ 

wm%& : 90 Mmmm = k 

iMcom: T$SM 77^7M: ^m«y^^>b (tb7^n* 

mcom : i3WH 

Ala He Asp Ala Pro Ser Asn Leu Arg Phe Leu Ala Thr Thr Pro 

15 10 15 

Asn Ser Leu Leu Val Ser Trp Gin Pro Pro Arg Ala Arg He Thr 

20 25 30 

Gly Tyr He He Lys Tyr Glu Lys Pro Gly Ser Pro Pro Arg Glu 

35 40 45 

Val Val Pro Arg Pro Arg Pro Gly Val Thr Glu Ala Thr He Thr 

50 55 60 

Gly Leu Glu Pro Gly Thr Glu Tyr Thr He Tyr Val He Ala Leu 

65 70 75 

Lys Asn Asn Gin Lys Ser Glu Pro Leu He Gly Arg Lys Lys Thr 

80 85 90 

m^m^r : 4 m<m 1 *« 

mncO^ : 367 hsKni?- : jgftpK 
K5I : 



(9) 



7 12 9 1 



Pro Thr Asp 
1 

Val Thr Trp 
Val Arg Tyr 
Ser lie Ser 
Pro Gly Thr 
His Glu Ser 
Ser Pro Thr 
Thr Val His 
He Arg His 
Arg Val Pro 
Pro Gly Thr 
Glu Glu Ser 
Val Pro Arg 
Leu lie Ser 
He Thr Tyr 
Thr Val Pro 
Pro Gly Val 
Gly Asp Ser 
Thr Glu He 
Ala Arg Val 
Arg Thr Lys 
Pro Ala Asn 
Val Arg Ser 
Lys He Tyr 
Val Val He 



Leu Arg Phe 
5 

Ala Pro Pro 
20 

Ser Pro Val 
35 

Pro Ser Asp 
50 

Glu Tyr Val 
65 

Thr Pro Leu 

80 

Gly He Asp 
95 

Trp He Ala 

110 
His Pro Glu 

125 
His Ser Arg 

140 
Glu Tyr Val 

155 
Pro Leu Leu 

170 
Asp Leu Glu 

185 
Trp Asp Ala 

200 
Gly Glu Thr 

215 
Gly Ser Lys 

230 
Asp Tyr Thr 

245 
Pro Ala Ser 

260 
Asp Lys Pro 

275 
Thr Asp Ala 

290 
Thr Glu Thr 

305 
Gly Gin Thr 

320 
Tyr Thr He 

335 
Leu Tyr Thr 

350 
Asp Ala Ser 

365 



Thr Asn He 
Pro Ser He 
Lys Asn Glu 
Asn Ala Val 
Val Ser Val 
Arg Gly Arg 
Phe Ser Asp 
Pro Arg Ala 
His Phe Ser 
Asn Ser He 
Val Ser He 
He Gly Gin 
Val Val Ala 
Pro Ala Val 
Gly Gly Asn 
Ser Thr Ala 
He Thr Val 
Ser Lys Pro 
Ser Met Asn 
Thr Glu Thr 
He Thr Gly 
Pro He Gin 
Thr Gly Leu 
Leu Asn Asp 
Thr 



Gly Pro Asp 
10 

Asp Leu Thr 

25 

Glu Asp Val 
40 

Val Leu Thr 

55 

Ser Ser Val 
70 

Gin Lys Thr 

85 

lie Thr Ala 
100 

Thr He Thr 
115 

Gly Arg Pro 
130 

Thr Leu Thr 
145 

Val Ala Leu 
160 

Gin Ser Thr 
175 

Ala Thr Pro 
190 

Thr Val Arg 

205 

Ser Pro Val 

220 

Thr He Ser 

235 

Tyr Ala Val 
250 

lie Ser He 

265 

Val Ser Pro 
280 

Thr He Thr 

295 

Phe Gin Val 
310 

Arg Thr He 

325 

Gin Pro Gly 
340 

Asn Ala Arg 
355 



Thr Met Arg 
15 

Asn Phe Leu 

30 

Ala Glu Leu 
45 

Asn Leu Leu 
60 

Tyr Glu Gin 

75 

Gly Leu Asp 

90 

Asn Ser Phe 
105 

Gly Tyr Arg 
120 

Arg Glu Asp 
135 

Asn Leu Thr 
150 

Asn Gly Arg 
165 

Val Ser Asp 
180 

Thr Ser Leu 
195 

Tyr Tyr Arg 
210 

Gin Glu Phe 

225 

Gly Leu Lys 
240 

Thr Gly Arg 
255 

Asn Tyr Arg 
270 

Pro Arg Arg 
285 

He Ser Trp 
300 

Asp Ala Val 

315 

Lys Pro Asp 
330 

Thr Asp Tyr 
345 

Ser Ser Pro 
360 



(10) 



7 1 2 9 1 



IS?lJ04%£ : 457 



Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 
15 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 
20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 
35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 
50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 
65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 
80 85 90 

Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 
95 100 105 

Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 

110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 

155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 

260 265 270 

Thr Glu He Asp Lys Pro Ser Met Asn Val Ser Pro Pro Arg Arg 

275 280 285 

Ala Arg Val Thr Asp Ala Thr Glu Thr Thr He Thr He Ser Trp 

290 295 300 

Arg Thr Lys Thr Glu Thr He Thr Gly Phe Gin Val Asp Ala Val 

305 310 315 

Pro Ala Asn Gly Gin Thr Pro He Gin Arg Thr He Lys Pro Asp 

320 325 330 

Val Arg Ser Tyr Thr He Thr Gly Leu Gin Pro Gly Thr Asp Tyr 



335 



340 



345 



(11) 



Lys lie Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser Ser Pro 

350 355 360 

Val Val He Asp Ala Ser Thr Ala He Asp Ala Pro Ser Asn Leu 

365 370 375 

Arg Phe Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser Trp Gin 

380 385 390 

Pro Pro Arg Ala Arg He Thr Gly Tyr lie He Lys Tyr Glu Lys 

395 400 405 

Pro Gly Ser Pro Pro Arg Glu Val Val Pro Arg Pro Arg Pro Gly 

410 415 420 

Val Thr Glu Ala Thr He Thr Gly Leu Glu Pro Gly Thr Glu Tyr 

425 430 435 

Thr lie Tyr Val He Ala Leu Lys Asn Asn Gin Lys Ser Glu Pro 

440 445 450 
Leu He Gly Arg Lys Lys Thr 

455 

: 6 m<m • i *« 

SS^J^S$ : 368 hsKni?— : itJJPK 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 

15 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 

65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 

80 85 90 

Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 

95 100 105 

Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 

110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 

155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 



(12) 



7 12 9 1 



Thr Val Pro 
Pro Gly Val 
Gly Asp Ser 
Thr Glu lie 
Leu Arg Phe 
Gin Pro Pro 
Lys Pro Gly 
Gly Val Thr 
Tyr Thr He 
Pro Leu He 

mm^- : 7 

K#l<5DfiS : 26 

mmnm : mm 

^vf#^4#/ME#I : NO 

rmyx : YES 

mn^m- 1-26 E primer 

mm : 

GCTGACATTG GCCATGGCTC CAGAGT 26 

rnprn^ : 8 

IS?IJ£0*£ : 22 

mmnm ■ mm 
meow : i*» 

^WsK-feT--f*;HE^J : NO 
rvftyx : yes 

ffi^J^Sfc: 1-22 E primer 
CTATTACACC ATGGATGGTT TG 22 

w&m^ : 9 
EWeoas : 22 



Gly Ser 

230 
Asp Tyr 

245 
Pro Ala 

260 
Asp Lys 

275 
Leu Ala 

290 
Arg Ala 

305 
Ser Pro 

320 
Glu Ala 

335 
Tyr Val 

350 
Gly Arg 

365 



Lys Ser 
Thr lie 
Ser Ser 
Pro Ser 
Thr Thr 
Arg lie 
Pro Arg 
Thr lie 
He Ala 
Lys Lys 



Thr Ala Thr He 

235 

Thr Val Tyr Ala 

250 

Lys Pro lie Ser 

265 

Met Ala lie Asp 
280 

Pro Asn Ser Leu 

295 

Thr Gly Tyr He 
310 

Glu Val Val Pro 

325 

Thr Gly Leu Glu 

340 

Leu Lys Asn Asn 
355 

Thr 



Ser Gly 
Val Thr 
lie Asn 
Ala Pro 
Leu Val 
He Lys 
Arg Pro 
Pro Gly 
Gin Lys 



Leu Lys 

240 
Gly Arg 

255 
Tyr Arg 

270 
Ser Asn 

285 
Ser Trp 

300 
Tyr Glu 

315 
Arg Pro 

330 
Thr Glu 

345 
Ser Glu 

360 



Em<vm : mm 
mmt : i 

h*°uS^ :]HK 

nmcomm : mcomm (mdna) 

vvf^^r 4#/l-E#l : NO 

ry^-^yx : yes 

E?U^#a : 1-22 E primer 
E?( : 

ATCAATGGCC ATGGTGGAGG CG 22 

mm^r : io 

E#I<0*S : 30 

sm<7M : mm 
m<m : i *n 

sm<nm : immm imdna) 

J\4tffr4 #;ME?!l : no 
ryf^yx : YES 

E5fl£>#a : 1-30 E primer 
WW : 

AGCCGGATCC TATTAAGTGG AGGCGTCGAT 30 
[HI] KPCHV179 . PCHV89. &t/ P CHV90S*^ 



(13) 



7 1 2 9 1 



IffliBl ¥fi!c4¥1^2 7B 
[^MMIE2] 

[»iE*r^SB=fe] 01 
[HI ] 

N B S 



[ pHO/fl/ j 
N N B S ^ NJLg S 

|NcoI/B<»mHl Ncol/BamHlJ 
N B ^ ^ N B 

P TrF7520 J 
Ncol / BamHI 

1 ' 1 r 

N B S NB S 



f ^HV/79 



PCHV9C 



c 



NB S 

"k N: Ncol 

pCHVS9 I B: BamHI 
S : Sail 



(5i)int. ci. 5 ns'jiB^- it f i ms^ma 

C 1 2 P 21/02 C 8214-4B 

( C 1 2 P 21/02 
C12R 1:19) 

ai)?m% s« 02) mm mm wzm 



